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Abstract
Objective: To develop and validate an asthma knowledge questionnaire for use in adult asthma patients in Brazil. 
Methods: A 34-item self-report questionnaire was constructed and administered to adult asthma patients and 
adult controls. The maximum total score was 34. Results: The questionnaire was shown to be discriminatory, 
with good reliability and reproducibility. The mean score for asthma patients and controls was, respectively, 
21.47 ± 4.11 (range: 9-31) and 17.27 ± 5.11 (range: 7-28; p < 0.001). The Kaiser-Meyer-Olkin measure of sampling 
adequacy was 0.53, and the Bartlett’s test of sphericity demonstrated a satisfactory suitability of the data to factor 
analysis (p < 0.001). There was no significant difference between the total scores obtained in the first and in the 
second application of the questionnaire within a two-week interval (p = 0.43). The internal consistency reliability 
(KR-20 coefficient) was 0.69. Conclusions: This study has validated an asthma knowledge questionnaire for use 
in Brazil.
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Resumo
Objetivo: Desenvolver e validar um questionário de conhecimento em asma para pacientes adultos asmáticos 
no Brasil. Métodos: Um questionário autoaplicável com 34 itens foi desenvolvido e aplicado em asmáticos e 
controles adultos. A pontuação total máxima era 34. Resultados: O questionário mostrou-se discriminante, 
com boa confiabilidade e reprodutibilidade. O escore médio para os asmáticos e controles foi, respectivamente, 
21,47 ± 4,11 (variação: 9-31) e 17,27 ± 5,11 (variação: 7-28; p < 0,001). O teste de Kaiser-Meyer-Olkin revelou 
uma medida de adequação de 0,53, e o teste de esfericidade de Bartlett demonstrou uma adequação satisfatória 
dos dados para a análise fatorial (p < 0,001). Não houve diferença significativa entre os escores totais obtidos na 
primeira e na segunda aplicação do questionário, com um intervalo de duas semanas (p = 0,43). O coeficiente de 
consistência interna (coeficiente KR-20) foi 0,69. Conclusões: Este estudo validou um questionário de educação 
em asma para uso no Brasil.
Descritores: Asma; Questionários; Estudos de validação; Reprodutibilidade dos testes.
Introduction
Asthma, a chronic inflammatory disease of 
the airways, is a serious public health problem 
throughout the world, affecting people of all ages 
and economic conditions.(1,2) When uncontrolled, 
asthma can place severe limits on daily life and 
still lead to death.(3) Despite advances in specific 
medications for asthma, the prevalence and the 
morbidity of uncontrolled asthma is still high.(4)
The treatment of asthma can be complex and 
requires the involvement of patients and their 
families. For the success in the treatment, patients 
with asthma should obtain specific knowledge 
about the disease, such as the pathophysiology 
of asthma, the purposes of the different types of 
medication, the management of environmental 
asthma triggers, the identification and manage-
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ment of asthma exacerbations, the use of inhalers, 
and the discrimination between controlled and 
uncontrolled asthma.(1,5-7) This knowledge could 
be acquired in medical visits with the patient 
care team and in education programs.
Education programs have improved the 
knowledge of asthma, the control of the 
disease, lung function parameters and treatment 
compliance, and they should be incorporated 
into patient care.(8,9) The improvement of such 
knowledge is one of the main objectives of 
education programs, and its assessment is an 
important part of the intervention.(10) Many 
asthma education programs use validated ques-
tionnaires to measure patient knowledge, the 
impact of the programs and the relationship 
between such knowledge and asthma control.
(10,11) Validated questionnaires are available in a 
number of languages, such as English, French 
and Spanish, but not in Portuguese. In addi-
tion, the knowledge of asthma differs among 
the various cultures and countries, and specific 
questionnaires and programs should therefore 
be developed to meet different needs.(11-14)
The objective of this study was to develop a 
reliable self-report asthma knowledge question-
naire that would be valid for use in adult asthma 
patients in Brazil.
Methods
This was a single-center study conducted 
at the University Hospital of the University of 
São Paulo Medical School at Ribeirão Preto, 
between July of 2008 and March of 2009, and 
approved by the Research Ethics Committee 
of the Hospital. All participating subjects gave 
written informed consent.
The questionnaire was applied to asthma 
patients and other subjects (controls) at the 
University Hospital. All asthma patients were 
screened by medical history, physical examina-
tion, routine laboratory tests and pulmonary 
function tests. These patients were diagnosed 
with asthma as defined in the Global Initiative 
for Asthma guidelines.(1) The controls were indi-
viduals accompanying patients and had neither 
had asthma nor been involved in the care of a 
family member or friend with asthma.
We constructed a 34-item self-report ques-
tionnaire (available on the Brazilian Journal of 
Pulmonology website [http://www.jornaldep-
neumologia.com.br/english/artigo_detalhes.
asp?id=1533   ) designed to explore aspects of 
asthma care and education program contents, 
such as etiology, pathophysiology, symptoms, 
triggers, treatment, use of inhalers, preven-
tion and action plans. The response categories 
were “true”, “false” or “not sure”, the last being 
included to discourage guessing and scored as 
incorrect.(10) The maximum total score was 34.
The steps used to determine the reliability 
and validity of the questionnaire were: content 
and face validity, test-retest reliability, construct 
and criterion-related validity and internal 
consistency.
There were no objective evaluations of 
content and face validity.(10) All the questionnaire 
items were evaluated by a panel of nine respira-
tory physicians and three physical therapists with 
research interests, expertise in asthma manage-
ment and involved in education programs for 
asthma patients. Experts from all regions of 
Brazil (southern, southeastern, central-west, 
northeastern, and northern) participated in the 
evaluation of the content and face validity. In 
addition, 10 volunteers with asthma evaluated 
the questionnaire regarding face and content, in 
order to identify ambiguities and lack of clarity.
The structure of the questionnaire was 
studied using principal component analysis 
and varimax rotation with Kaiser normaliza-
tion. Since the questionnaire addressed several 
aspects, the results of the factor analysis would 
indicate whether it is appropriate to sum all of 
the items in a measurement or to treat factors as 
individual scales.(10)
Criterion-related validity was determined 
by comparing the responses to individual items 
and the total scores between asthma patients 
and controls. The Mann-Whitney test was used 
to evaluate the differences in total scores, and 
the chi-square test was used to compare the 
responses to individual items. Values of p < 0.05 
were considered significant.
The questionnaire was applied twice, within 
a two-week interval. To assess reliability, the 
Wilcoxon test was used to compare the total 
score of each application, and the McNemar’s 
test was used to assess concordance in indi-
vidual items.
The internal consistency of the items was 
evaluated using the Kuder-Richardson formula 
20 (KR-20). Adequate values should be higher 
than 0.6.
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Statistical analyses were performed using 
the Statistical Package for the Social Sciences, 
version 15.0 (SPSS Inc., Chicago, IL, USA).
Results
During the study period, 134 asthma 
patients were enrolled in the study. The mean 
age of the asthma patients was 41 ± 14 years, 
and 99 (74%) were female. We also included 
33 control subjects (mean age: 37 ± 13 years), 
16 (48%) of whom were female.
Both the experts and the asthma patients 
considered the questionnaire to have an 
adequate content and face validity, and to cover 
the asthma concepts satisfactorily.
The sample size for the factor analysis was 
33 items with one missing value, and a ratio of 
3.94 respondents for each item was obtained. 
The Kaiser-Meyer-Olkin measure of sampling 
adequacy was 0.53, considered adequate for 
the factor analysis, and the Bartlett’s test of 
sphericity also demonstrated a satisfactory suit-
ability of the data to factor analysis (p < 0.001). 
A loading cutoff of > 0.30 was adopted, and 
13 factors were extracted. Each factor explained 
3.86-5.68% of the total variance, and 64.18% of 
the variance was explained by these 13 factors, 
revealing a weak factor structure. The pattern 
matrix of the loadings on the varimax rotated 
factors is presented in Table 1.
Table 1 - Factor analysis.a
Cluster Item Loading Contribution to the total variance
1 Item 30 - treatment 0.774 5.68%
Item 28 - triggers 0.615
2 Item 03 - etiopathology −0.727 5.64%
Item 18 - triggers 0.680
3 Item 15 - treatment 0.732 5.64%
Item 14 - inhalers 0.662
Item 24 -triggers 0.572
4 Item 08 - etiopathology 0.668 5.55%
Item 06 - etiopathology 0.651
Item 01 - etiopathology 0.506
Item 19 - triggers 0.378
5 Item 23 -triggers 0.807 5.51%
Item 22 - triggers 0.691
6 Item 04 - treatment 0.689 5.34%
Item 32 - action plan 0.588
Item 21 - triggers 0.507
7 Item 17 - treatment 0.700 4.99%
Item 11 - treatment 0.696
Item 05 - treatment 0.415
8 Item 07 - etiopathology 0.784 4.59%
Item 33 - action plan 0.485
Item 10 - treatment 0.466
9 Item 13 - inhalers 0.769 4.49%
Item 29 - action plan 0.416
10 Item 25 - triggers 0.836 4.49%
Item 09 - etiopathology 0.584
Item 16 - inhalers 0.367
11 Item 27 - action plan 0.849 4.27%
Item 31 - action plan 0.511
12 Item 02 - etiopathology 0.695 4.14%
Item 12 - treatment 0.589
13 Item 26 - triggers 0.708 3.86%
Item 34 - action plan 0.431
a The factor analysis did not reveal a strong cluster structure, suggesting that the questionnaire should be interpreted as a 
one-dimensional element by the sum of all items, rather than as a multidimensional instrument.
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The mean questionnaire score was 21.47 ± 4.11 
(range: 9-31) for asthma patients, and 17.27 ± 5.11 
(range: 7-28) for controls (p < 0.001). The differ-
ences in responses between asthma patients and 
controls for individual items are shown in Table 2. 
At the first and second application, the mean 
questionnaire score was, respectively, 22.13 ± 4.32 
(range: 13-31) and 21.77 ± 3.91 (range: 13-29), 
with no significant difference between the total 
scores obtained within the two-week interval 
(p = 0.43). When analyzed separately, all items 
were also considered to be concordant (p > 0.21).
The internal consistency reliability (KR-20 
coefficient) of the questionnaire was 0.69.
Discussion
We developed and validated a questionnaire 
to assess the asthma knowledge of adults with 
asthma, especially for use in developing coun-
tries where Portuguese is spoken. This 34-item 
questionnaire was carefully constructed to 
measure asthma knowledge and was proven to 
be valid, reliable, sensitive, simple to administer, 
Table 2 - Comparison of incorrect responses per item to the 34-item asthma knowledge questionnaire between 
asthma patients and controls.a
Item Asthma patients, n (%) Controls, n (%) p
1 26 (19) 11 (33) 0.08
2 43 (32) 12 (36) 0.64
3 99 (74) 26 (79) 0.56
4 43 (32) 18 (55) 0.02
5 91 (68) 26 (79) 0.22
6 102 (76) 28 (85) 0.28
7 59 (44) 22 (67) 0.02
8 74 (55) 17 (52) 0.70
9 26 (19) 12 (36) 0.04
10 94 (70) 25 (76) 0.52
11 55 (41) 22 (67) 0.008
12 128 (96) 32 (97) 1.00
13 94 (70) 28 (85) 0.09
14 20 (15) 13 (39) 0.002
15 7 (5) 7 (21) 0.008
16 83 (62) 29 (88) 0.005
17 84 (63) 26 (79) 0.08
18 9 (7) 6 (18) 0.08
19 56 (42) 14 (42) 0.95
20 0 2 (6) 0.04
21 3 (2) 2 (6) 0.26
22 26 (19) 16 (49) 0.001
23 38 (28) 11 (33) 0.57
24 21 (16) 13 (39) 0.002
25 38 (28) 12 (36) 0.37
26 89 (66) 27 (82) 0.09
27 27 (20) 9 (27) 0.37
28 30 (22) 10 (30) 0.34
29 56 (42) 15 (46) 0.70
30 19 (14) 12 (36) 0.003
31 11 (8) 5 (15) 0.32
32 64 (48) 14 (42) 0.58
33 32 (24) 16 (49) 0.005
34 32 (24) 14 (42) 0.03
aThe mean score was 21.47 ± 4.11 (range: 9-31) for asthma patients, and 17.27 ± 5.11 (range: 7-28) for controls 
(p < 0.001).
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appropriate and intelligible to the target popu-
lation, similar to questionnaires validated for use 
in other countries.(10,11,15)
The questionnaire meets the criterion of 
content/face validity. For construct validity, the 
desirable ratio of respondents varies from 4 to 
10 subjects per item, with a minimum number 
of 100 subjects.(16,17) We obtained a ratio of 
3.94 respondents for each question, which might 
be a limitation for the factor analysis. The factor 
analysis did not reveal a strong cluster structure, 
suggesting that the questionnaire should be 
interpreted as a one-dimensional element by the 
sum of all items, rather than as a multidimen-
sional instrument.
By comparing the total scores and the indi-
vidual items, we also demonstrated that the 
questionnaire clearly distinguished between 
asthma patients and controls, having temporal 
stability and acceptable internal consistency. 
The asthma patients answered correctly only 
63% of the questions. The questions that were 
answered incorrectly, for the majority of the 
asthma patients, were mainly those that were 
about asthma treatment. In addition, 96% of the 
asthma patients considered bronchodilators to 
be the best medication to control asthma; 63% 
believed that inhaled corticosteroids should not 
be used for asthma; and 70% thought that they 
could become addicted to inhaled medications. 
These issues should be considered in medical 
visits and education programs. Although there 
is not an expected threshold for the asthma 
patients, and considering the importance of the 
knowledge in asthma treatment, we considered 
the knowledge of these patients in our hospital 
to be insufficient. Practical actions to improve 
asthma knowledge, such as education programs, 
should be considered. Since only adults were 
enrolled, further studies are needed in order to 
validate this questionnaire for use in children 
and adolescents with asthma, as well as in their 
families and guardians.
There were some limitations in this study. 
Although the questionnaire was suitable for 
the factor analysis, we had only a ratio of 
3.94 respondents for each question, and the 
questionnaire did not show a strong cluster struc-
ture. When the items were analyzed separately, 
13 questions could significantly differentiate 
asthma patients from controls, 5 questions 
showed a tendency towards significance, and 
16 did not reach statistically significant differ-
ences between asthma patients and controls. 
Therefore, the questionnaire should be inter-
preted with the sum of all items rather than as 
isolated items or clusters of questions.
Although a number of asthma knowledge 
questionnaires have been developed, this was 
the first study to construct a specific question-
naire in Portuguese. Obviously, we could have 
translated an existing questionnaire. However, 
translating a questionnaire is difficult, and such 
a translation might not be suitable for all popu-
lations, since medical terminology and practices, 
as well as knowledge about asthma, differ 
among populations.(11-14)
Brazil is a large country with five distinct 
regions (southern, southeastern, central-west, 
northeastern, and northern), each with distinct 
habits and cultures. In order to avoid regional 
biases, experts from all regions were consulted 
so that the questionnaire would be suitable for 
all patients in Brazil. Considering some cultural 
similarities between Brazil and other developing 
countries, our questionnaire could also be useful 
in other countries where Portuguese is spoken.
In conclusion, our 34-item questionnaire 
is a valid and reliable instrument for meas-
uring asthma knowledge in adults with asthma 
in developing countries where Portuguese is 
spoken.
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